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by 

H. Gordon Solberg,  Jr. 

N e w  Mexico S t a t e  Universi ty  Observatory 

Las Cruces, New Mexico 

ABSTRACT 

The l a t i t u d e  and longi tude o f  J u p i t e r ' s  Red Spot were measured 

from photographic p l a t e s  obtained between 1 J u l y  1965 and 4 June 

1966 at  t h e  New Mexico S t a t e  Univers i ty  Observatory.  The Red 

Spot increased  i r r e g u l a r l y  i n  System I1 longi tude  from 24" i n  

J u l y  1965 t o  28' i n  June 1966. 

Red Spot remained n e a r  its mean va lue  o f  -22". 

The zenographic l a t i t u d e  o f  t h e  

Numerous f l u c t u a t i o n s  i n  t h e  p o s i t i o n  and dimensions o f  t h e  

Red Spot were noted,  and evidence f o r  a r e l a t i o n s h i p  between 

t h e  Red Spot and r a p i d l y  moving f e a t u r e s  on t h e  STB is c i t e d .  

An o s c i l l a t i o n  i n  t h e  longi tude o f  t h e  Red Spot with a pe r iod  

o f  88 10 days may have been produced by r a p i d l y  moving dark 

spo t s  on t h e  no r th  edge o f  t he  STB, which moved 360" i n  

longi tude  with r e spec t  t o  t h e  Red Spot i n  91 days.  
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INTRODUCTION 

In  an e a r l i e r  paper  (Reese and Solberg,  1966),  h e r e a f t e r  r e f e r r e d  

t o  as ( I ) ,  it was r epor t ed  t h a t  J u p i t e r ' s  Red Spot undergoes r a p i d ,  

shor t - te rm changes i n  longi tude ,  as well as slow o s c i l l a t i o n s  i n  

l a t i t u d e .  

S t a t e  Univers i ty  Observatory,  

ob ta ined  dur ing  t h e  a p p a r i t i o n  of 1965-66 between 1 J u l y  1965 and 4 

June 1966, as well as a more p r e c i s e  method f o r  determining Jovian  

long i tudes ,  have made p o s s i b l e  the  d e t e c t i o n  o f  s e v e r a l  types o f  s h o r t -  

term changes i n  t h e  Red Spot which were not  p rev ious ly  known t o  e x i s t .  

This measuring program has  been cont inued a t  t h e  New Mexico 

A l a r g e  number o f  photographic  p l a t e s  

METHOD 

The procedure used f o r  measuring t h e  Jovian  longi tude  o f  t h e  Red 

Spot was b a s i c a l l y  t h e  same a s  t h a t  r epor t ed  i n  ( I ) .  A more r igorous  

formula f o r  determining longi tude was used during t h e  1965-66 a p p a r i t i o n ,  

i n  o r d e r  t o  reduce an e r r o r  inherent  i n  t h e  p rev ious ly  used formula when 

t h e  Red Spot was fa r  from t h e  c e n t r a l  meridian.  To f u r t h e r  i nc rease  t h e  

accuracy o f  t h e  measurements, s i x  images p e r  p l a t e  r a t h e r  than  f o u r  were 

measured, 

The l a t i t u d e  was measured i n  t h e  same way as descr ibed  i n  ( I ) ,  

except  t h a t  fou r  images, r a t h e r  than t h r e e ,  were measured p e r  p l a t e .  

Increased  use of computers made p o s s i b l e  improved means o f  ana lyz ing  

t h e  d a t a .  Smoothed curves were cons t ruc ted  f o r  t h e  p o s i t i o n s  and 

dimensions of t h e  Red Spot ;  t hese  made it p o s s i b l e  t o  d e t e c t  small 

changes which are obscured by t h e  s ca t t e r  among t h e  ind iv idua l  

cbserva t ions  and which would not  have been apparent  i f  monthly mean 

values  had been p l o t t e d ,  as was the case i n  ( I ) .  In  determining t h e  
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smoothed pos i t i on  of  t h e  Red Spot f o r  a p a r t i c u l a r  da t e ,  t h e  measurement 

obta ined  on t h i s  d a t e  was averaged wi th  t h e  measurements o f  t h e  preceding 

and fol lowing four  p l a t e s ,  a l l  observa t ions  be ing  given equal weight ,  

t h e  longi tude  exh ib i t ed  very short- term changes which were masked by t h e  

smoothing process ;  t he re fo re  a graph o f  a l l  longi tude  d a t a  p o i n t s  as well 

as t h e  smoothed longi tude  graph w i l l  b e  presented  i n  t h i s  paper .  

Only 

MEASURING UNCERTAINTIES 

Since a g r e a t e r  number o f  images was measured p e r  p l a t e ,  t h e  probable  

e r r o r  o f  an average q u a l i t y  set o f  Red Spot measurements was reduced t o  

+0:12. 

+0:06. 

f i v e  times t h e  probable  e r r o r .  

known a t  p re sen t ;  it may be  due i n  p a r t  t o  sys temat ic  e r r o r s  i n  

measuring, o r  it may be  r e l a t e d  t o  very shor t - te rm changes i n  t h e  apparent  

p o s i t i o n  o f  t h e  Red Spot.  

The b e t t e r  p l a t e s  could be measured wi th  a probable  e r r o r  o f  about 

A s  seen i n  Figure 1, t h e  sca t te r  o f  t h e  measurements is about 

The s i g n i f i c a n c e  o f  t h i s  scat ter  i s  not  

Since only one ind iv idua l  ( the w r i t e r )  measured t h e  p l a t e s ,  no 

c o r r e c t i o n s  were app l i ed  t o  t h e  S p o t ' s  dimensions, as was done i n  ( I ) .  

The phase exaggerat ion,  d i scussed  a t  length  i n  ( I ) ,  was accura t e ly  

determined by a long s e r i e s  o f  measurements o f  t h e  p o s i t i o n  o f  S a t e l l i t e  

I as it  passed near  J u p i t e r ' s  c e n t r a l  meridian a t  d i f f e r e n t  times 

dur ing  t h e  appa r i t i on .  The phase exaggerat ion,  amounting t o  0:9 a t  

quadra ture ,  i s  i n  reasonably good agreement wi th  t h e  va lue  o f  0:6 

r epor t ed  i n  ( I ) .  This  phase e f f e c t ,  i n c i d e n t i a l l y ,  i s  not  abso lu t e ;  it 

v a r i e s  s l i g h t l y  among d i f f e r e n t  observers .  
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POSITION OF THE RED SPOT 

During 1965-66, t h e  Red Spot i nc reased  i r r e g u l a r l y  i n  System I1 

longi tude ,  as i l l u s t r a t e d  i n  Figures 1 and 2 .  The mean r o t a t i o n  pe r iod  

dur ing  t h e  appa r i t i on  was 9 55 41.1, almost i d e n t i c a l  t o  t h e  mean 

r o t a t i o n  pe r iod  dur ing  t h e  appa r i t i on  o f  1964-65. 

was d iv ided  i n t o  a number o f  e s s e n t i a l l y  l i n e a r  segments, from which 

r o t a t i o n  per iods  were c a l c u l a t e d  by t h e  method of  least  squares  (Table 

h m s  

The d r i f t  i n  longi tude  

1) * 

With t h e  except ion of  a sharp r ise  i n  l a t i t u d e  nea r  t h e  beginning 

of 1966, t h e  Red Spot exh ib i t ed  the slow o s c i l l a t i o n s  which had 

cha rac t e r i zed  i t s  d r i f t  i n  l a t i t u d e  dur ing  t h e  preceding t h r e e  a p p a r i t i o n s .  

The mean l a t i t u d e  dur ing  1965-66 was -22". 

LONG-TERM CHANGES I N  LONGITUDE 

An o v e r a l l  view o f  t h e  motion of  t h e  Red Spot s i n c e  1831 i s  shown 

i n  The Plane t  J u p i t e r  (Peek, 1958, p .  149) .  This graph i n d i c a t e s  t h a t  

t h e  Red Spot has dev ia t ed  more than f 500" from i t s  mean p o s i t i o n ,  thereby  

prec luding  i t s  connection wi th  an o b j e c t  on t h e  s o l i d  s u r f a c e  o f  J u p i t e r  

with a cons tan t  r o t a t i o n  pe r iod ,  This  does no t ,  however, p rec lude  a 

r e l a t i o n s h i p  between t h e  Red Spot and t h e  s o l i d  s u r f a c e  o f  J u p i t e r  i f  

t h e  s o l i d  su r face  does not  r o t a t e  a t  a cons tan t  ra te .  This very l a r g e  

o s c i l l a t i o n  

time t o  determine if it is  pe r iod ic .  The r o t a t i o n  pe r iod ,  however, has  

va r i ed  p e r i o d i c a l l y  s i n c e  1831, with a pe r iod  of  about 50 yea r s .  

- 

has not been observed f o r  a s u f f i c i e n t l y  long pe r iod  o f  

Since 1937 t h e  Red Spot has  moved i n  t h e  d i r e c t i o n  o f  i n c r e a s i n g  

longi tude  a t  a f a i r l y  cons tan t  r a t e .  Superimposed on t h i s  n e a r l y  uniform 
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i n c r e a s e  i n  longi tude  i s  an o s c i l l a t o r y  component with a pe r iod  o f  

approximately e i g h t  years  and an amplitude o f  about 10'. 

A t h i r d  type  o f  long-term behavior,  with a l i f e t i m e  of  t h e  o r d e r  o f  

two yea r s ,  has been de tec t ed  from measurements of  photographs s i n c e  1961. 

Between June 1961 and October 1962, t h e  Red Spot advanced i n  System I1 

longi tude  from 0" t o  16".  For the  next  yea r ,  between October 1962 and 

December 1963, t h e  Red Spot remained nea r ly  s t a t i o n a r y  a t  17".  Between 

December 1963 and June 1966, t h e  Red Spot again increased  i n  longi tude ,  

b u t  more s lowly,  from 16" t o  28". 

SHORT-TERM CHANGES I N  LONGITUDE 

During t h e  p a s t  four  appa r i t i ons ,  and e s p e c i a l l y  during 1965-66, t h e  

Red Spot exh ib i t ed  a s i n u s i o d a l  o s c i l l a t i o n  i n  longi tude  with a pe r iod  o f  

about 88 days and an amplitude of approximately 1'. 

w i l l  be d iscussed  i n  a l a t e r  s ec t ion  o f  t h i s  paper .  

This o s c i l l a t i o n  

There were a t  l e a s t  four  short- term changes o f  l e s s  than  2" with 

l i f e t i m e s  of  one week o r  l e s s  during t h e  1965-66 a p p a r i t i o n :  1)  A 

r a p i d  inc rease  i n  longi tude  from 24:3 t o  2508 was observed between 

1 2  October and 19 October 1965, There was no marked change i n  t h e  

appearance of  t h e  Red Spot,  n o r  was t h e r e  any unusual a c t i v i t y  i n  t h e  

v i c i n i t y  o f  t h e  Spot.  2) Between 3 January and 9 January 1966, t h e  

longi tude  of t h e  Spot increased  from 2509 t o  2 7 0 8 .  A t  t h i s  t ime t h e  

long-enduring STeZ white  oval  FA was approaching conjunct ion with 

t h e  Red Spot .  

longi tude ,  s i n c e  accura te  measurements o f  photographs dur ing  t h e  p a s t  

four  appa r i t i ons  have ind ica t ed  t h a t  t h e  t h r e e  STeZ ovals  do no t  i n f luence  t h e  

Red Spot.  

The white  oval probably d i d  not  produce t h i s  i nc rease  i n  

During t h e  same period,  a dark spo t  on t h e  n o r t h  edge of  t h e  
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STB was near ing  t h e  following end of  t h e  Red Spot .  

apparent ly  a f f e c t e d  t h e  Red Spot ' s  behavior ,  w i l l  be d iscussed  i n  a follow- 

i n g  s e c t i o n  of  t h i s  paper ,  3)  A per iod  of  r ap id ,  shor t - te rm changes i n  

Red Spot longi tude occurred between 20 February and 20 March 1966. 

4) A d i s c o n t i n u i t y  i n  t h e  longi tude o f  t h e  Red Spot i s  p re sen t  between 

26 and 28 March 1966. Before t h i s  d a t e ,  t h e  longi tude  o f  t h e  Spot averaged 

about 26"; af terwards t h e  mean longi tude  was about 2803.  

This dark s p o t ,  which 

Addi t iona l ly ,  t h e  Red Spot may make small, e r r a t i c  s h i f t s ,  u sua l ly  o f  

no t  more than 005 i n  longi tude ,  l a s t i n g  f o r  about one day. 

v a r i a t i o n s  i n  longi tude  would be d i f f i c u l t  t o  confirm, s i n c e  even i d e a l l y  

t h e  Red Spot can be accu ra t e ly  measured only about 30% of t h e  time, 

Such small 

Thus t h e  motion o f  t h e  Red Spot i n  longi tude  i s  extremely complicated,  

with a t  least  s i x  components, four o f  them e r r a t i c ,  having t h e  fol lowing 

approximate p e r i o d s :  f i f t y  years ,  e i g h t  y e a r s ,  two yea r s ,  t h r e e  months, 

one week,  and one day (suspected) ,  

DIMENSIONS OF THE RED SPOT 

Af te r  remaining nea r ly  constant  a t  2300 during t h e  f irst  h a l f  o f  t h e  

a p p a r i t i o n ,  t h e  length  o f  t h e  Red Spot decreased t o  about 2005 n e a r  t h e  

end of t h e  a p p a r i t i o n o  

was 22;s .  

o f  t h e  Spot continued t o  decrease,  as they  have s i n c e  1962. 

The mean length  o f  t h e  Red Spot during 1965-66 

The mean width o f  t h e  Red Spot was 10". Thus t h e  dimensions 
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SEB-STB SPOTS IN 1965-66 

During t h e  middle o f  t h e  appa r i t i on ,  s eve ra l  r ap id ly  moving s p o t s  

were observed on t h e  south edge o f  t h e  south  component o f  t h e  South 

Equator ia l  B e l t  and on t h e  no r th  edge o f  t h e  South Temperate Belt. 

STB spo t s  were observed t o  move i n  t h e  d i r e c t i o n  o f  decreas ing  longi tude ,  

wi th  a mean r o t a t i o n  pe r iod  o f  9 52 59 

t h e  oppos i te  d i r e c t i o n ,  had a mean pe r iod  o f  9 h m s  58 05 ~ 

one STB f e a t u r e ,  des igna ted  "A," and two SEBs f e a t u r e s ,  l r B r l  and I I C , "  

were very prominent; indeed,  they r e t a i n e d  t h e i r  i d e n t i t i e s  as they  

t r a v e r s e d  t h e  o u t e r  boundary o f  t he  Red Spot .  

complete counterclockwise c i r c u i t  around t h e  Red Spot i n  about n ine  

days.  The SEB s p o t s  swept along t h e  no r th  edge of  t h e  Red Spot and 

cont inued along t h e  SEBs f o r  about 20' fol lowing t h e  Red Spot ,  where 

t h e i r  progress  was h a l t e d .  

Five 

h m s  F i f t e e n  SEB s p o t s ,  moving i n  

O f  t h e s e  markings, 

The STB spot  "A" made a 

From accura te  measures o f  photographic p l a t e s ,  it was determined 

h m s  t h a t  Spot A had a r o t a t i o n  per iod of 9 53 21.4,  Spot B had a pe r iod  o f  

h m s  h m s  9 57 51.1,  and Spot C had a per iod o f  9 58 18.2.  

INTERACTIONS BETWEEN THE RED SPOT AND OTHER JOVIAN FEATURES 

In  Figure 1, t h e  Red Spot i s  seen t o  e x h i b i t  a s inuso ida l  d r i f t  i n  

longi tude ,  wi th  a pe r iod  of approximately e igh ty -e igh t  days.  

amplitude of t h e  o s c i l l a t i o n  var ied ,  bu t  t h e  pe r iod  never  d i f f e r e d  by 

more than t e n  days from t h e  mean va lue .  An i n spec t ion  o f  t h e  longi tudes  

r epor t ed  i n  ( I )  shows t h a t  t h i s  o s c i l l a t i o n  has p e r s i s t e d  s i n c e  t h e  

measuring program began i n  1962 (Figure 3 ) ,  The sma l l e r  number 

of  photographs obta ined  i n  e a r l i e r  y e a r s ,  however, prevented t h i s  

o s c i l l a t i o n  from being previous ly  recognized.  

The 
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A hypo the t i ca l  f e a t u r e  moving i n  t h e  d i r e c t i o n  o f  i nc reas ing  longi tude ,  

t r a v e l l i n g  360" i n  e igh ty -e igh t  days with r e spec t  t o  t h e  Red Spot ,  assuming 

a mean Red Spot d r i f t  i n  System I1 longi tude  of +0?0143 p e r  day, w i l l  have 

a r o t a t i o n  pe r iod  of  9 58 30 ,0 ,  A f e a t u r e  a l s o  moving 360" i n  e igh ty -e igh t  

days wi th  r e spec t  t o  t h e  Red Spot, bu t  i n  t h e  oppos i te  d i r e c t i o n ,  w i l l  have 

a r o t a t i o n  pe r iod  o f  9 52 53.9.  A change o f  19.4 seconds i n  t h e  r o t a t i o n  

per iods  of  t h e  hypo the t i ca l  spots  w i l l  change by t e n  days t h e  t ime between 

success ive  conjunct ions with t h e  Red Spot 

h m s  

h m s  

Jovian  f e a t u r e s  with such r o t a t i o n  per iods  a r e  r a r e ;  dur ing  t h e  

seventeen appa r i t i ons  between 1945 and 1964, only n ine  in s t ances  o f  mid- 

l a t i t u d e  spo t s  having very s h o r t  r o t a t i o n  pe r iods  were observed (Reese, 1965) 

f i v e  times i n  t h e  NEB and f o u r  times on t h e  S/SEBn. 

long r o t a t i o n  per iods  were observed during t h r e e  a p p a r i t i o n s ,  each time 

on t h e  SEBs during an SEB dis turbance  In fac t ,  t h e  only markings i n  t h e  

southern  hemisphere of  J u p i t e r  with r o t a t i o n  per iods  near 9 53 

9 58 

Current ,  d i scussed  a t  length  i n  The Planet  J u p i t e r  (Peek ,  1958, pp. 155-180). 

B r i e f l y ,  during an SEB dis turbance  a small dark spot  forms between t h e  

SEBs and t h e  SEBn. Numerous o the r  f e a t u r e s ,  which move along t h e  SEBs i n  

t h e  d i r e c t i o n  of i nc reas ing  longi tude and along t h e  SEBn i n  t h e  d i r e c t i o n  o f  

decreas ing  longi tude ,  e rup t  i n  the same longi tude  as t h e  dark s p o t .  The 

C i r c u l a t i n g  Current conta ins  markings which a l s o  move along t h e  SEBs i n  t h e  

d i r e c t i o n  of i nc reas ing  longi tude,  b u t  a l s o  has  a s soc ia t ed  wi th  it markings 

which move along t h e  no r th  edge o f  t h e  STB i n  t h e  oppos i te  d i r e c t i o n ,  Before 

1939, when t h e  South Tropica l  Disturbance was v i s i b l e ,  t h e  SEBs s p o t s  were 

apparent ly  r e f l e c t e d  by t h e  preceding end of  t h e  Disturbance,  and r e tu rned  

Spots having very 

h m  and 

h m  have been a s soc ia t ed  with e i t h e r  an SEB dis turbance  o r  t h e  C i r c u l a t i n g  

- 
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a long t h e  STB. However, during the a p p a r i t i o n  o f  1962-63, a C i r c u l a t i n g  

Current was observed without  t h e  South Tropica l  Disturbance being v i s i b l e  

(Reese, 1963).  Thus t h e  s p o t s  descr ibed i n  t h e  preceding s e c t i o n  o f  t h i s  

paper  are similar i n  many respec ts  t o  t h e  f e a t u r e s  observed i n  t h e  

C i r c u l a t i n g  Current o r  during an SEB d i s tu rbance ,  although it is no t  known 

i f  a r e l a t i o n s h i p  e x i s t s ,  

A s  i s  shown i n  Figure 1, and as mentioned previous ly  i n  t h i s  paper ,  

t h e  Red Spot r ap id ly  increased  i n  longi tude  as Spot A approached i t s  

fol lowing end. 

sca t te r  of  t h e  longi tude  measurements doubled, implying e r r a t i c  s h i f t s  

o f  t h e  Red Spot i n  longi tude  o r  v a r i a b i l i t y  i n  t h e  v i s i b i l i t y  of  t h e  

ends o f  t h e  Spot .  In  a d d i t i o n ,  the Red Spot became less d i s t i n c t  at  

t h i s  time, In  Figure 4 ,  a sha rp  inc rease  i n  smoothed length o f  about 

0:s i s  noted as Spot A neared the Red Spot .  

l eng th  decreased a t  a more r ap id  r a t e  

s i g n i f i c a n t  i n  t h i s  ca se ,  s i n c e  the  genera l  t r e n d  f o r  t h e  preceding 

months had been f o r  t h e  length  t o  dec rease ,  

A s  Spots  B and C passed n o r t h  o f  t h e  Red Spot ,  t h e  

A s  Spot B approached, t h e  

This  decrease may be less 

A s  i l l u s t r a t e d  i n  Figure 5, a very prominent i nc rease  i n  l a t i t u d e ,  

amounting t o  more than 0:75, took p l a c e  a t  t h e  time Spot A was t r a v e r s i n g  

t h e  o u t e r  boundary o f  t h e  Red Spot. This i s  t h e  f irst  time s i n c e  t h e  

measuring program was i n i t i a t e d  t h a t  another  Jovian  f e a t u r e  could be 

suspec ted  t o  have i n t e r a c t e d  w i t h  t h e  Red Spot .  

both t h e  no r th  and sou th  edges of t h e  Red Spot moved southward s imul taneous ly ;  

t h i s  implies  t h a t  an i n t e r r e l a t i o n  e x i s t s  between t h e  nor th  and south  

edges of  t h e  Spot .  Af te r  t h i s  southward movement occurred,  t h e  width 

began t o  decrease ,  a t r e n d  which cont inued throughout t h e  remainder o f  t h e  

a p p a r i t i o n  (Figure 6) 

I t  i s  s i g n i f i c a n t  t h a t  
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The r ap id ly  moving SEB-STB spo t s  moved 9 360" with r e spec t  t o  t h e  

Red Spot i n  91 days,  which is  very c l o s e  t o  t h e  88-day pe r iod  of  t h e  

o s c i l l a t i o n  i n  t h e  Red Spo t ' s  longi tude.  Since t h e  spo t s  apparent ly  

inf luenced t h e  behavior  o f  t h e  Red Spot,  it seems reasonable  t o  a s k  i f  

t h e r e  i s  a r e l a t i o n s h i p  between these  r a p i d l y  moving f e a t u r e s  and t h e  

long i tud ina l  motion o f  t h e  Red Spot" 

I n  p re sen t ing  h i s  Taylor  C o ! m  hypothesis  o f  t h e  o r i g i n  o f  t h e  Red 

Spot ,  Hide (1963) has  proposed tha t  t h e  presence of  t h e  Red Spot Hollow 

i n d i c a t e s  a more laminar flow around t h e  nor th  edge o f  t h e  Spot 

f o r  t h e  support  o f  t h i s  supposi t ion has been presented  i n  ( I ) .  I f ,  indeed,  

t h e  flow i s  more laminar around the  no r th  edge o f  t h e  Red Spot,  then  

f e a t u r e s  on t h e  STB should be expected t o  in f luence  t o  Red Spot more than  

f e a t u r e s  on t h e  SEB,  

t h e  case during t h e  1965-66 appa r i t i on ;  Spot A may well have produced 

a temporary inc rease  i n  t h e  length and longi tude  o f  t h e  Red Spot and an 

inc rease  i n  i t s  l a t i t u d e ,  while  Spots B and C apparent ly  had a more 

s u b t l e  shor t - te rm in f luence  on the  Red Spot ,  al though they  may have caused 

a long term decrease  i n  Red Spot length  beginning i n  December 1965, 

Evidence 

A s  was discussed e a r l i e r ,  t h i s  was q u i t e  p o s s i b l y  

STB s p o t s  are seen  only in f r equen t ly ,  whi le  t h e  Red Spot has  o s c i l l a t e d  

i n  longi tude  f o r  a l e a s t  t h e  pas t  fou r  a p p a r i t i o n s .  If t h e  Red Spot i s  a 

Taylor  Column, a d is turbance  o f  t he  i n v i s i b l e  lower l e v e l s  o f  t h e  column 

would presumably in f luence  t h e  behavior o f  t h e  upper p a r t ,  which can be  

observed. Thus t h e  "source" o f  t he  STB s p o t s ,  o r  perhaps some o t h e r  a c t i v e  

reg ion  i n  t h e  same l a t i t u d e  which i s  not  n e c e s s a r i l y  r e l a t e d  t o  t h e  STB s p o t s ,  

s i t u a t e d  i n  t h e  lower l e v e l s  of the  atmosphere, could produce t h e  observed 

o s c i l l a t i o n  i n  Red Spot longi tude,  even though no STB s p o t s  a r e  observed 
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I t  must be  s t a t e d  t h a t  t h e  ideas  presented  above a r e ,  by n e c e s s i t y ,  

The Red Spot has  been accu ra t e ly  measured only s i n c e  1961, pre l iminary .  

and it  i s  t o o  e a r l y  t o  be c e r t a i n  o f  r e l a t i o n s h i p s  between t h e  Red Spot 

and o t h e r  Jovian f e a t u r e s .  The evidence presented  above f o r  a r e l a t i o n -  

s h i p  between STB s p o t s  and t h e  Red Spot cannot be  taken as conclusive - -  

i n  fac t ,  it has been suggested t h a t  SEBs s p o t s ,  r a t h e r  than  STB s p o t s  

have t h e  g r e a t e r  i n f luence  on the  behavior  o f  t h e  Red Spot.  In  s h o r t ,  

accu ra t e  measurements o f  t h e  Red Spot must be continued f o r  a t  least  

s e v e r a l  more appa r i t i ons  be fo re  it w i l l  be  p o s s i b l e  t o  p o s t u l a t e  

r e l a t i o n s h i p s  between t h e  Red Spot and o t h e r  f e a t u r e s  with any c e r t a i n t y ,  
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1965 

1966 

Limiting 
Dates 

1 Ju l -15  Aug 

15 Aug- 5 Sep 

5 Sep-25 Oct 

25 Oct-30 NOV 

30 Nov-27 Jan  

27 Jan-10 Feb 

10 Feb-26 Maf 

(26 Mar-28 Mar) 

28 Mar- 4 Jun  

TABLE I 

RED SPOT ROTATION RATES, 1965-66 

Ro t a t i  on Drift  Limiting 
Per iod  P . E ,  '/day P . E .  Longitudes 

h m s  9 55 41.48 

37.78 

41.92 

40.01 

42.56 

38 35 

40.87 

(56m17?9 1) 

40.40 

+.0?28 

. 3 7  

26 

18  

0 19 

.40 

. 2 8  

--- 

.18 

Mean 1 J u l  65- 4 Jun  66 41.09 .05 
dur ing  
t h e  
a p p a r i t i o n  

Mean 1 3  Nov 64- 18  Dec 65 4 1 , 1 1  
b e t  we en 
success ive  
oppos i t i ons  

OP0206 

- .0692 

.0316 

-. 0156 

.0470 

-. 0552 

0054 

(. 9069) 

- .0058 

+0'?0069 - 

* 0091 

.0064 

e 0043 

.0045 

0096 

0067 

--- 

.0044 

24.3--25.2 

25.2--23.8 

2 3.8- -25.5 

25.5--25.0 

25.0--27.5 

27-5--26.6 

26.6--26.8 

(26.8--28.5) 

28.5--28.1 

. 01 12 .0013 24.3--28,1 

.0118 21.0--25.7 
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Figure 2 Longitude I1 of Red Spot,  1965-66 9-Pla te  means 
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Figure 4 Length of Red Spot, 1965-66 9-Pla te  means 
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Figure 5 Lat i tude of Red Spot,  1965-66 9-p la te  means 
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Figure 6 Width of Red Spot, 1965-66 9 -p la t e  means 


